Formation of high affinity C5 convertase of the classical pathway of complement.
C3/C5 convertase is a serine protease that cleaves C3 and C5. In the present study we examined the C5 cleaving properties of classical pathway C3/C5 convertase either bound to the surface of sheep erythrocytes or in its free soluble form. Kinetic parameters revealed that the soluble form of the enzyme (C4b,C2a) cleaved C5 at a catalytic rate similar to that of the surface-bound form (EAC1,C4b,C2a). However, both forms of the enzyme exhibited a poor affinity for the substrate, C5, as indicated by a high Km (6-9 microM). Increasing the density of C4b on the cell surface from 8,000 to 172,000 C4b/cell did not influence the Km. Very high affinity C5 convertases were generated only when the low affinity C3/C5 convertases (EAC1,C4b,C2a) were allowed to deposit C3b by cleaving native C3. These C3b-containing C3/C5 convertases exhibited Km (0.0051 microM) well below the normal concentration of C5 in blood (0.37 microM). The data suggest that C3/C5 convertase assembled with either monomeric C4b or C4b-C4b complexes are inefficient in capturing C5 but cleave C3 opsonizing the cell surface with C3b for phagocytosis. Deposition of C3b converts the enzymes to high affinity C5 convertases, which cleave C5 in blood at catalytic rates approaching Vmax, thereby switching from C3 to C5 cleavage. Comparison of the kinetic parameters with those of the alternative pathway convertase indicates that the 6-9-fold greater catalytic rate of the classical pathway C5 convertase may compensate for the fewer numbers of C5 convertase sites generated upon activation of this pathway.